Design, synthesis, and pharmacological profile of novel fused pyrazolo[4,3-d]pyridine and pyrazolo[3,4-b][1,8]naphthyridine isosteres: a new class of potent and selective acetylcholinesterase inhibitors.
A new family of tacrine (THA) analogues (7-9, 12), containing the azaheterocyclic pyrazolo[4,3-d]pyridine or pyrazolo[3,4-b][1,8]naphthyridine systems as isosteres of the quinoline ring of THA, has been synthesized. The compounds were tested in rat brain cholinesterases using Ellman's method, and all were fully efficacious in inhibiting the enzymes. Compounds 9 and 12b were the most potent against acetylcholinesterase (AChE), showing IC(50) of 6.0 and 6.4 microM, and were less active against rat brain butyrylcholinesterase, showing selectivity indexes of 5.3 and 20.9, respectively. Compounds 7-9 and 12 were also tested for their acute neurotoxicity in vitro, using cultured rat cortical cells. Compounds 7 and 8 were not significantly toxic; 9 was toxic at 500 microM, but not at 100 microM. The naphthyridine derivatives 12a and 12b showed a significant concentration-dependent neurotoxicity, being able to kill most cells at 500 microM. Molecular dynamic simulation using the X-ray crystal structure of AChE from Torpedo californica was used to explain the possible binding mode of these new THA isosteres.